[> with(LinearAlgebra) :
[The potential energy is:

> V= %-k-ul2 + %-4-k-(ul —u2)2;
V::%ku12+2k(u1—u2)2 (1)
> V= simplify(V);
v::%ku12—4ku1u2+2kuz2 )
> K = k-Matrix([[5,-4], [ -4, 41]);
| 5k -4k 3)
| -4k 4k
> U:= Vector([ul, u2]);
=1 @)
w2
> Ut=U"
Ut::[ ul u2 ] ®)
ECheck that the K-matrix really gives the correct potential energy.
> V1:= %-Ut.K.U;
Vl::(%ulk—Zqu)u1+(—2u1k+2u2k)u2 6)
> simplify(V — V1):
i 0 (7)
| The mass matrix:
> M:= % -m-Matrix([[1, 0], [0,11]);
" % m O .
B 0 1 m
2
> Sci= Determinant( -x-M + K);
Sc::lxzmz—gxmk+4k2 9)
i 4 2
> omeg2 := solve(Sc =0, x);
9 1 9 1
2(—+—\/65)k 2(——— 65)k
omeg2 := 2 2 2 2 (10)
I g2: - ) m
[The roots are the squares of the characteristic frequencies (eigen frequencies):
> o, = sqrt(simplify(omeg2[2]));
031':/ (9 —65) k 1)
m
> o, = sqrt(simplify(omeg2[1]));
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/ (9 +{nﬁ)k 12

" Now find the a-vectors corresponding to these roots:
_first insert x=omega_1”2 in the matrix -Mx+K:

> smi=-M-o, +K;

-2 (9-V85) k+5k 4k
Sml:= (13)
~4 K —%(9—\/65)k+4k
:> al := Vector([all, 1]);
. all (14)
al =
1
7> Smal := Sml.al;
-%(9— k+5k)all—4k
Smal := (15)

—4ka11—— (9 —J65) k+4k

:Determine the value of one component of the al-vector so that it becomes zero when multiplied by
| the matrix -M(omega_1"2)+K:
> R1 :=solve({Smal[1]=0,Smal[2]=0}, {all});

RL:= {allz—%-l—%\/%} (16)
E> assign(R1);
> al,
]
8 8 (17)
1
[Now repeat this for the second root to get its a-vector:
> Sm2 := —M~co§ + K;
—%(9+\/65)k+5k -4k
Sm2 = (18)
-4k —%(9+\/65)k+4k
:> a2 := Vector([a21,1]);
a2l
a2 := 1 (19)

:> Sma?2 := Sm2.a2;

(20)




% (9+\/65)k+5k) a2l — 4k
Sma2 := (20)
—4ka21—% (9+65) k+4k
> R2 := solve({Sma2[1]=0, Sma2[2]=0}, {a21}):
— _ 1 1
i R2:= {aZl— == 65} 1)
[> assign(R2);
> a2
L1 s
8 8 (22)
1



